This study used a path analysis approach to examine the relationship between feelings of energy, exerciserelated self-efficacy beliefs, and exercise participation. A cross-sectional mailing survey design was used to measure feelings of physical and mental energy, task and scheduling self-efficacy beliefs, and voluntary moderate and vigorous exercise participation in 368 healthy, full-time undergraduate students (mean age = 21.43 ± 2.32 years). The path analysis revealed that the hypothesized path model had a strong fit to the study data. The path model showed that feelings of physical energy had significant direct effects on task and scheduling self-efficacy beliefs as well as exercise behaviors. In addition, scheduling self-efficacy had direct effects on moderate and vigorous exercise participation. However, there was no significant direct relationship between task self-efficacy and exercise participation. The path model also revealed that scheduling self-efficacy partially mediated the relationship between feelings of physical energy and exercise participation.
Health behaviors such as physical activity in childhood, adolescence, and young adulthood can enhance an individual's quality of life in later years (Buckworth, 2001) . In contrast, a decline in physical activity during young adulthood may lead a person to develop a pattern of sedentary behavior, which may persist throughout his or her later life (Malina, 2001) . Promoting a physically active lifestyle is, therefore, a major public health concern. However, epidemiological evidence shows that physical activity participation declines with increasing age, and the sharpest decline occurs during adolescence and young adulthood (Caspersen, Pereira, & Curran, 2000; CDC, 2005) .
Adolescents and young adults often experience major changes in their lives (Rindfuss, 1991) . For example, during the transition from late adolescence to young adulthood, routines and habits that were established in the relatively structured environment of high school and within a parental home may be changed (e.g., during a young person's entry to the workplace, military service, or higher education). This transitional period is marked by an abundance of increased health risks, which include a decline in physical activity and high incidence of obesity (Bray & Born, 2004) . Recent data clearly show an alarming drop in physical activity in this segment of the population. Results from the 2011 Youth Risk Behavior Surveillance Survey (YRBSS) implied that the proportion of high school students who engaged in regular physical activity decreased with age. While 52.9% of students in grade 9 participated in at least 60 min of aerobic activity on five or more days of the previous 7 days, this proportion was lower (44.8%) in students in the 12th grade. This downward trend continued among older students; only 20.1% of college students reported engaging in at least 30 min of moderate-intensity physical exercise on 5 of the previous 7 days, and 29.1% exercised vigorously at least 20 min on 3 or more of the previous 7 days (American College Health Association, 2012). Bray and Born (2004) supported this pattern of decline in physical activity in their study of first-year college students. Within the group of participants who had reported an average of three or more bouts of vigorous physical activity lasting at least 20 min per week during their last 8 weeks of high school, only a third maintained that level of physical exertion in college. When these findings are considered collectively, available data show a dramatic decline in physical activity during the transition from high school to higher education.
Based on the increased probability that adolescents and young adults who engage in minimal physical exercise will continue to live a sedentary lifestyle as they age, it is important to identify and examine the factors that elevate participation in physical activity among members of this population. Once these determinants are understood, researchers and practitioners can develop more effective interventions to maximize both exercise adoption and adherence (Baranowski, Anderson, & Carmack, 1998) .
Relationships Among Physiologic
States/Affective Reponses, Self-Efficacy, and Exercise Behavior
One of the most consistently identified predictors of exercise behavior is self-efficacy (Burke et al., 2008; McAuley & Blissmer, 2000; Rovniak et al., 2002; Trost et al., 2002) . In the context of behavioral theory, self-efficacy is defined as an individual's belief in his or her personal ability to successfully perform an action that will lead to anticipated outcomes (Bandura, 1997) . Although a considerable amount of research has explored the relationship between self-efficacy and exercise behavior, the factors that contribute to increased self-efficacy have been less frequently examined. According to Bandura (1986) , there are four sources of increased self-efficacy: experiences of mastery based on successful performance, vicarious learning, verbal persuasion, and interpretations of physiological and affective states. For example, successful performance of a behavior strengthens one's self-efficacy for that behavior, whereas perceptions of failure diminish one's belief in the ability to attain certain goals. Observing others succeed or fail can influence an individual's selfefficacy; often when people see what others are able to do, they use the information to form expectations about their own behavior. Verbal persuasion can be a further means of strengthening self-efficacy when people have the capabilities to achieve what they seek, although it may be a less potent source of enduring increases in self-efficacy than the two former sources of self-efficacy information. In a review of interventions targeting selfefficacy and physical activity promotion in healthy adults, Williams and French (2011) observed that action planning, reinforcing effort, and providing instruction were all associated with increased self-efficacy and physical activity participation. However, the role of physiological or affective states was not directly addressed.
Exercise clearly provides both physiological and psychological demands. In this regard, one's interpretations of the somatic symptoms and affective responses to exercise have been proposed to influence exerciserelated self-efficacy beliefs. Bandura (1997) stated that "physiological indicators of efficacy play an especially influential role in health functioning and in activities requiring physical strength and stamina" (p. 106). He argued that emotions and autonomic physiological reactions elicited in stressful situations and physical states that produce fatigue, aches, and pains can potentially influence self-efficacy. That is, feelings of enhanced physical fitness, reduction of stress, and elevation of mood can all strengthen self-efficacy. For example, when people feel more energetic, they tend to have greater confidence that they will complete a targeted behavior (Bandura, 1997; Maddux, 1995) .
Unfortunately, relatively few studies have examined the relationship between physiological and affective states and exercise-related self-efficacy beliefs. For example, McAuley and Courneya (1992) found that sedentary adults with a higher exercise self-efficacy reported more energy during exercise than those with lower self-efficacy. Treasure and Newbery (1998) also reported a significant relationship between feeling states and exercise selfefficacy in sedentary undergraduate students. In addition, Jerome and colleagues (2002) observed that participants with high levels of self-efficacy reported more energy and less fatigue during exercise relative to less efficacious individuals. Although these findings collectively suggest that physiological and affective states may influence exercise-related self-efficacy, further inquiry is needed to determine the nature of this complex relationship.
It is well established that feelings of physical and mental energy are distinct, biologically based constructs, and individuals vary in their experience of feelings as a function of not only physical influences but also psychological factors. A person's perception of his or her energy to complete a physical or mental activity is shaped by positive and negative feelings about personal capacity (O'Connor & Puetz, 2005) . These feelings constitute a specific physical and psychological experience of possessing enthusiasm and spirit, in which one perceives oneself as the potential origin of action (DeCharms, 1968) . Theoretically, greater feelings of energy may lead to enhanced self-efficacy and may play an important role in supporting exercise behavior. Indeed, epidemiological evidence demonstrates that those who reported a high level of physical activity at baseline reported more frequent feelings of energy 2 years later compared with those who reported a low level of baseline physical activity (Stewart et al., 1994) . In addition, improvements in feelings of energy and fatigue have been reported for supervised exercise programs in a variety of settings and populations (Puetz, O'Connor, & Dishman, 2006) . Although feelings of energy may influence self-efficacy beliefs consistent with Bandura's (1997) contention of bidirectional relationships among social cognitive constructs, higher exercise-related self-efficacy beliefs may also foster increases in feelings of physical and mental energy. However, research that directly examines the relationship between feelings of energy and exercise behavior is lacking.
Exploring the Relationships Among Energy, Fatigue, and Multiple Domains of Self-Efficacy
Although self-efficacy has been a robust predictor of exercise behavior, relatively little attention has been devoted to delineating the unique contribution of different types of self-efficacy in determining regular exercise participation. Self-efficacy is a multidimensional construct (Bandura, 1997) , and various domains of self-efficacy (e.g., barrier, coping, scheduling, relapse, task) have been suggested to influence exercise adoption and adherence (Maddux, 1995; Schwarzer & Renner, 2000) . For example, task self-efficacy for performing basic conditioning activities would be more relevant when initiating an exercise program, and another type of self-efficacy, such as self-efficacy for regulating barriers (Schwarzer & Renner, 2000) , would be more important for behavioral maintenance. Maddux (1995) distinguished two types of self-efficacy that seem particularly relevant to exercise behavior: task self-efficacy and self-regulatory self-efficacy. Task selfefficacy refers to one's belief in ability to perform the elemental aspects of a task. In the context of physical exercise, an individual's task self-efficacy would specify his or her confidence about successfully completing an activity, such as walking for 30 min at a certain level of intensity. Self-regulatory self-efficacy, also referred to as coping self-efficacy, refers to one's belief in the ability to perform the tasks under challenging conditions. This type of self-efficacy would be especially relevant in rigorous exercise programs, in which participants may experience personal and environmental challenges.
In addition to these two self-efficacy domains, scheduling self-efficacy has also been proposed to serve as an important predictor of regular exercise behavior (DuCharme & Brawley, 1995; Rodgers & Sullivan, 2001; Rodgers, Hall, Blanchard, McAuley, & Munroe, 2002) . Scheduling self-efficacy, a specific type of self-regulatory self-efficacy, is defined as an individual's confidence in his or her ability to organize regular exercise (Rodgers et al., 2002) . Since research findings have shown that lack of time is one of the most frequently reported barriers to regular exercise, an individual's confidence about effectively scheduling regular exercise would have a significant impact on consistent engagement in an exercise program.
In summary, although perceptions of physiological and affective responses may be an important precursor of exercise-related self-efficacy, the relationships among perceptions of physiological and affective states, self-efficacy beliefs, and exercise behavior have yet to be systematically investigated. To discern the correlations, it would be necessary to examine the connections between physiological and affective aspects (e.g., feelings of physical and mental energy) and exercise-related self-efficacy (e.g., task and scheduling self-efficacies). In addition, both task self-efficacy and scheduling selfefficacy may be important factors in promoting exercise behavior because they are related to abilities integral to performing elemental dimensions of exercise and regulating schedules under challenging conditions. Therefore, it would also be important to ascertain whether those two types of self-efficacy are associated with exercise behavior. Furthermore, from the self-efficacy theory perspective, the causal factors of human behavior and the behavior itself are reciprocally interactive (Bandura, 1997; Maddux, 1995) . That is, variables such as feelings of physical and mental energy, task and self-regulatory self-efficacies, and exercise behavior may reciprocally reinforce each other. Unfortunately, to date, no studies have addressed the interconnections among these variables. It is also notable that while a majority of the studies addressing the relationship of exercise and feelings of energy demonstrate that exercise results in meaningful increases in perceived energy (Puetz, O'Connor, & Dishman, 2006) , currently there is a dearth of research examining the extent to which feelings of energy may act as an antecedent of exercise participation.
The primary purpose of this study was to investigate the relationships among feelings of physical energy and mental energy, exercise-related self-efficacy (e.g., task self-efficacy and scheduling self-efficacy), and voluntary exercise behavior. Specifically, this study examined the extent to which feelings of physical and mental energy predict exercise-related self-efficacy beliefs and exercise participation. In addition, this study examined whether exercise-related self-efficacy beliefs perform a mediating role in the relationship between feelings of energy and exercise behavior.
Consistent with prior studies of the relationship of exercise, energy, and self-efficacy (Focht et al., 2007; Jerome et al., 2002; McAuley & Courneya, 1992; Treasure & Newberry, 1998) , the current study assessed selfreported level or intensity of feelings of energy, not one's appraisal or interpretation of these feelings of energy. Bandura (1997) also suggested that self-efficacy should be conceptualized in a situation-or task-specific manner. In this study, outcome behavior (i.e., exercise behavior) was measured with two specific parameters: moderate exercise and vigorous exercise. Therefore, this study examined task self-efficacy and scheduling self-efficacy within each of these two levels of exercise intensity: task self-efficacy for moderate exercise, task self-efficacy for vigorous exercise, scheduling self-efficacy for moderate exercise, and scheduling self-efficacy for vigorous exercise.
Method Participants
The target population for this study was healthy female and male full-time undergraduate students between 18 and 25 years of age. Potential participants were randomly obtained through the Student Enrollment Reporting and Research Services in the Office of the University Registrar. Through the random sampling procedure, participants' names, genders, mailing addresses, telephone numbers, and e-mail addresses were provided.
Because the study was exercise related, students who had any injuries or illnesses that had prevented them from exercising in the past month were excluded. In addition, students who were on an intercollegiate athletic team as well as those who were enrolled in a physical activity course were also excluded because their activities might not be voluntary. With the exclusion criteria, a total of 368 students participated in this study, and more information on participants was described in the Results. This study was approved by the institutional review board.
Instruments
A self-report questionnaire in paper-and-pencil format was developed as the measurement of this study. The questionnaire contained five sections and was arranged in the following order: (a) feelings of physical and mental energy, (b) task self-efficacy for moderate and vigorous exercise, (c) scheduling self-efficacy for moderate and vigorous exercise, (d) 7-day physical activity recall, and (e) demographic information.
Feelings of physical and mental energy were measured using a previously developed valid and reliable scale (O'Connor, 2004) . Questionnaires for task selfefficacy and scheduling self-efficacy for moderate and vigorous exercise were modified from questionnaires developed by Rodgers and colleagues (2002) . The demographic questionnaire was designed by the researcher of this study.
Content Validity. The content and face validity of items on the questionnaire about task self-efficacy and scheduling self-efficacy were established by a twostage expert panel review. Five researchers in the field of exercise science or physical education were asked to serve as members of an expert panel review. A definition of each construct to be measured was given to the panel members, and each of the members was asked to judge the content and face validity of the items based on the definitions. After the first round of the review, the items were modified based on the experts' suggestions. The revised items were then sent again to the expert panel for the second review. After the second review, the items having face and content validity were accepted as indicating a good fit between the measurement scales and the concepts of task self-efficacy and scheduling self-efficacy in relationship to moderate and vigorous exercise behaviors.
Test-Retest Reliability. The test-retest reliability of the questionnaire was estimated using 38 undergraduate student volunteers (24 women, 21.3 ± 2.5 years of age). The questionnaire packet was distributed to students after the researcher provided them with an overview of the purpose of the investigation. Students were instructed to read the directions and to complete all sections of the questionnaire. In an effort to ensure anonymity, students were asked to place the following pieces of personal information on the front page of the questionnaire at the pretest and posttest administration: the first two alphabet letters of their last name and last four digits of their home phone number. The questionnaire was readministered to the same students 1 week after they initially completed it. Test-retest reliability was determined by computing the internal reliability coefficient (R), and R of five sections of the questionnaire ranged from .86 to 1.00. Energy and Fatigue Scale (O'Connor, 2004) was originally designed to measure acute feelings of physical and mental energy and chronic feelings of physical and mental energy. For this study, the scale for acute feelings of physical and mental energy was revised to capture a specific time frame (e.g., During the previous 7 days, how often did you feel [e.g., no energy . . . strongest feelings of energy] with regard to your capacity to perform physical activities?). This time frame was used for data analysis in the current study because it was expected that a measurement based on a specific time period would better predict self-efficacy and exercise behavior.
Feelings of Physical and Mental Energy. The State and Trait Feelings of Physical and Mental
The revised scale for 7-day feelings of physical and mental energy consists of 6 items. Each construct (physical energy and mental energy) was inferred from three items, and the visual analog scale format (e.g., 10-cm visual analog scale) was used to measure the intensity of feelings, ranging from the absence of feelings to the strongest feelings that an individual experienced during the past 7 days. Raw scores for all items were determined by using a ruler to measure the distance in millimeters from the left edge of each horizontal line to the X mark made on the line by the respondent. For example, if a participant marked 33 mm from the left edge, the score would be 3.3. These scores ranged from 0 to 10. Scores for the two subscales were computed by adding the raw scores from the three items that made up each subscale. Therefore, the total score of each subscale ranged from 0 to 30.
Reliability and structural validity of this scale were tested by O'Connor (2004) . Reliability of the state scales ranged from .89 to .91, and that of the trait scales ranged from .82 to .85. The confirmatory factor analysis provided an excellent model-data fit based on a telephone survey of 202 adults (O'Connor, 2004) . The internal reliability coefficients of the revised scale used in this study ranged from .94 to .95.
Task Self-Efficacy. The method of developing the task self-efficacy scale used in the study was consistent with recommendations of Bandura (1997) and McAuley and Mihalko (1998) . They suggested that task or behavioral self-efficacy measures consist of hierarchical properties. That is, items asking whether respondents can execute increasingly difficult behavioral tasks can adequately assess the dimensions of level (whether one has confidence in the ability to execute the behavior) and strength (the degree of one's confidence in the ability to successfully execute the behavior).
For task self-efficacy assessment, a modified version of the Task Self-Efficacy Scale (Rodgers et al., 2002) was used to capture the task-specific self-efficacy beliefs to be related to moderate and vigorous exercise participation based on the recommendation of Bandura (1997) that conceptualization of self-efficacy beliefs in a situation-or task-specific manner improve the accuracy of the measurement. Therefore, with regard to the two parameters of exercise behavior measured (e.g., moderate and vigorous intensity), items specifically addressed the two intensities: task self-efficacy for moderate exercise and task self-efficacy for vigorous exercise. This instrument consisted of 9 items using a 100% confidence scale ranging from 0% (no confidence) to 100% (complete confidence). Examples of the items were as follows. Following the stem "How confident are you that you can . . .", one of the items for the task self-efficacy for moderate exercise was "exercise at a moderate pace without stopping for 10 minutes?" and an item for task selfefficacy for vigorous exercise was "exercise at a vigorous pace without stopping for 10 minutes?" The mean of each part (e.g., task self-efficacy for moderate-intensity exercise and for vigorous-intensity exercise) was calculated. The internal reliability coefficients of task self-efficacy measures in this study ranged from .90 to .92.
Scheduling Self-Efficacy. The modified version of the Scheduling Self-Efficacy Scale (Rodgers et al., 2002) was used. Sixteen items asked the level of scheduling self-efficacy for exercise at the two intensities (e.g., scheduling self-efficacy for moderate-intensity exercise and for vigorous-intensity exercise), using the same procedure as task self-efficacy. For example, following the stem "How confident are you that you can . . . ," an item for scheduling self-efficacy for moderate exercise was "schedule any moderate-intensity exercise during a typical week?" and an item for vigorous exercise was "schedule any vigorous-intensity exercise during a typical week?" The factorial validity of the original two selfefficacy scales was discussed elsewhere (Rodgers et al., 2002) . The internal reliability coefficients of scheduling self-efficacy scale in this study ranged from .86 to .95.
Voluntary Exercise Participation. The 7-Day Recall Questionnaire developed by Petosa (1995) was used to measure voluntary exercise behavior (i.e., voluntary physical activities that are planned and conducted for the purpose of enhancing health and fitness). Participants were asked to recall any moderate and vigorous exercises conducted during the previous 7 days before the survey. They were prompted to report frequency, duration, and names of moderate exercises. Moderate exercise was defined as any activity that mildly elevated heart and breathing rates and could be conducted while holding a conversation. Examples of moderate activity included recreational sports (e.g., volleyball, soccer), brisk walking, cycling fewer than 3 miles, calisthenics, golfing without a cart, hiking, half-court basketball, and weightlifting.
Participants were also prompted to report frequency, duration, and names of vigorous exercises. Vigorous exercise was defined as any activity that caused the heart rate to increase significantly, and these exercises could not be done while holding a conversation. Examples of vigorous activity included competitive full-field sports (e.g., soccer), competitive full-court basketball, running or jogging, high-intensity aerobics classes, cycling 10 mph or more than 3 miles, swimming laps, and aerobic machines. The totals of minutes of exercise at each intensity (e.g., moderate and vigorous) were used as estimators of exercise behavior. Reliability and validity for the 7-day recall were reported elsewhere (Petosa, Suminski, & Hortz, 2003) . The internal reliability coefficients of this questionnaire ranged from .96 to .97.
Study Design
This study was designed to use a cross-sectional mailing survey. Because one of the important determinants of response rate in a survey study is the number of times a respondent is contacted (Dillman, 2000) , it is necessary that multiple contacts be made. For this study, data were collected via a three-stage mailing process over an 8-week period.
The mailing packet contained a cover letter and consent form that explained the purpose of the study, the significance of participation, the protection of participants' confidentiality, and the incentive for participating, in addition to a packet of the questionnaire. All potential participants were sent the packet, which included a return envelope that was stamped and addressed. Participants were asked to return the consent form and questionnaire in the return envelope. To be eligible for a drawing for $50 gift certificate incentives to the store Target, participants had to voluntarily provide their e-mail addresses on a specified column of the packet. After three rounds of mailing process, a copy of the 7-Day Physical Activity Recall was mailed to nonresponders to control for nonresponse error. Subjects receiving the mail were asked to complete the 7-Day Physical Activity Recall and return it to the researcher within a week. Data received from these subjects were compared with the exercise behavior of the previous responders.
Data Analysis
Descriptive data were analyzed using the Statistical Package for the Social Sciences, version 15.0 (SPSS, Inc., Chicago, IL, 2006). The proposed model ( Figure  1 ) was tested via observed variable-path analysis using maximum likelihood parameter estimation (AMOS, 4.0). Model fit was based on the chi-square (χ 2 ), goodness of fit index (GFI), adjusted GFI (AGFI) (GFI, AGFI > .90), the root mean square error of approximation (RMSEA) (RMSEA < .05), normed-fit index (NFI), and comparative-fit index (CFI) (NFI, CFI > .90). Furthermore, a bootstrap approach with n = 1,000 bootstrap resample was also employed for testing the indirect effect through the mediation (Preacher & Hayes, 2008) .
Results

Demographic Description
Survey invitations were mailed to 1,000 randomly recruited students, out of which 189 were not deliverable because of incorrect and/or old addresses. A total of 399 students agreed to participate in this study and mailed the survey back to the researcher (a response rate of 39.9%). Among the 399 surveys, 31 were not included in data analysis due to the exclusion criteria. Therefore, 368 surveys were included in the final data analysis.
The sample of 368 participants comprised 151 men (41%) and 217 women (59%). The characteristics of participants are presented in Table 1 . Table 2 presents the means and standard deviations of the study variables along with correlations. Participants reported engaging in an average of 15.74 min of moderate exercise per day and 7.75 min of vigorous exercise per day over the previous 7 days. Bivariate correlations revealed that feelings of physical energy were positively correlated with exercise-related self-efficacy beliefs and exercise participation. Scheduling self-efficacy beliefs significantly correlated with the participation in moderate and vigorous exercises (Table 2) .
Path Analysis
The model provided a good fit to the data based on the chi-square (χ 2 = 3.38, df = 4, p = .496), goodness of fit index (GFI = .98), adjusted GFI (AGFI = .97), a root mean square error of approximation (RMSEA = .01), normedfit index (NFI = .98), and comparative-fit index (CFI = .98). The hypothesized path model with coefficients and squared multiple correlations (R 2 ) is shown in Figure  1 . The model explains 36% of the variance in task selfefficacy for moderate exercise, 35% in task self-efficacy for vigorous exercise, 21% in scheduling self-efficacy for moderate exercise, 19% in scheduling self-efficacy for vigorous exercise, 23.0% in moderate exercise participation, and 18% in vigorous exercise participation.
Direct Relationship Between Feelings of Energy and
Exercise-Related Self-Efficacy Beliefs. Direct effects of feelings of physical energy on task and scheduling self-efficacies were significant (p < .001). Feelings of physical energy were significantly related to task selfefficacies for moderate and vigorous exercises (β FeelingPEnTask SEModEx = .67; β FeelingPEn-Task SEVigEx = .64; p < .001). In addition, feelings of physical energy also had a significant direct effect on scheduling self-efficacies for moderate and vigorous exercise (β FeelingMEn-SchedSEModEx = .46; β FeelingMEn-SchedSEVigEx = .47; p < .001). Based on Cohen's effect size estimates (Cohen, 1992) for standardized path coefficients (small = 0.10, medium = 0.30, large = 0.50), feeling physically energetic significantly enhanced exercise-related self-efficacy beliefs. This result supports the hypotheses that feelings of physical energy have direct effects on task and scheduling self-efficacies. However, according to this study, feelings of mental energy did not significantly affect task self-efficacy and scheduling selfefficacy. Therefore, the hypotheses that feelings of mental energy would have direct effects on task and scheduling self-efficacy beliefs were not supported.
Direct Relationship Between Feelings of Energy
and Exercise Behaviors. Feelings of physical and mental energy significantly influenced moderate and (Cohen, 1992) for standardized path coefficients, above-medium effects of scheduling selfefficacy beliefs on exercise behaviors were obtained. Therefore, the hypotheses that scheduling self-efficacies for moderate and vigorous exercises would have direct effects on both moderate and vigorous exercises, respectively, were supported.
Indirect Relationship Between Feelings of Energy and Exercise Behaviors Through Exercise-Related
Self-Efficacy Beliefs. When the direct paths were not significant between the mediating variable (i.e., task and scheduling self-efficacy beliefs) and either the independent variable (i.e., feelings of physical and mental energy) or dependent variable (i.e., moderate and vigorous exercise), the criteria required for testing mediation were not satisfied. In this study, direct paths between task self-efficacy beliefs and exercise behaviors were not significant, so the mediating effect through task self-efficacy beliefs was not supported. Scheduling self-efficacy, however, had the required univariate relationship with both feelings of energy and exercise behaviors. Therefore, the criteria for mediation through scheduling self-efficacy were satisfied. To test for mediating effects, the direct effect path coefficients in the model without mediating variables were compared with those in the full model (Figure 1 ) with mediating variables (Holmbeck, 1997) . In theory, the direct effects of the path coefficients in the model without mediating variables should be reduced to nonsignificance as compared with those in the model with mediating variables in the case of full mediation, or reduced in magnitude but remain significant in the case of partial mediation. The model without mediating variables showed feelings of physical energy predict to a significant degree moderate exercise behavior (R 2 = 11%;β FeelingPEn-Mod Ex = .46, p < .001) and vigorous exercise behavior (R 2 = 10%;β FeelingPEn-VigEx = .45, p < .001), while the model with mediating variables showed that feelings of physical energy significantly predict moderate exercise behavior (R 2 = 23%;β FeelingPEn-Mod Ex = .26, p < .05) and vigorous exercise behavior (R 2 = 18%;β FeelingPEn-VigEx = .36, p < .001). The path coefficients for feelings of physical energy predicting moderate exercise and vigorous exercise decreased by .20 and .09, respectively, and they remained significant when the contribution of the proposed mediating variables was removed. These results suggest that the effects of feelings of physical energy on exercise are partially mediated by scheduling self-efficacy beliefs. The bootstrap supported this indirect relationship and revealed that the standardized indirect effects of feelings of physical energy on moderate and vigorous exercise behaviors through scheduling self-efficacy beliefs were significant (p = .005 and feelings of mental energy may have been too disparate in scope from that used in measuring exercise-related self-efficacy beliefs. That is, the terminology used in the questionnaire about mental energy specifically focused on the level of mental activities of participants (e.g., During the previous 7 days, how often did you feel [e.g., no energy . . . strongest feelings of energy] with regard to your capacity to perform mental activities?), whereas the questionnaire about exercise-related self-efficacy beliefs specifically addressed self-perceptions related to physical activities. Therefore, responses about feelings of mental energy might have lacked relevance in predicting exerciserelated self-efficacy beliefs because perceptions about exercise ability are more readily associated with physical factors than with states of mind. Based on the principles of self-efficacy theory (Bandura, 1997) , the conceptualization of the feeling of mental energy in a task-specific manner may improve the accuracy of the measurement. The results of this research indicated a significant degree of direct correlation between feelings of physical and mental energy and performance of moderate and vigorous exercise behaviors. This finding suggests that individuals reporting greater perceptions of energy may more readily engage in physical activity. The positive relationship between feelings of energy and exercise participation revealed in the current study is consistent with the findings of previous research (O 'Connor & Puetz, 2005; Puetz, 2006) . Specifically, results of prior investigations demonstrated that people who are physically active in their leisure time have a reduced risk of experiencing feelings of low energy compared with sedentary people. A randomized control study lent support to the notion that there is a positive association between feelings of energy and exercise participation. Over the course of 6 weeks, participants who underwent exercise training reported significant increases in feelings of energy in comparison with a control group that did not engage in physical conditioning (Puetz, Flowers, & O'Connor, 2008) .
Path analysis of the relationship between exerciserelated self-efficacy beliefs and exercise behaviors revealed that while scheduling self-efficacy beliefs had significant direct effects on exercise behaviors, none of the direct effects of task self-efficacy beliefs on exercise behaviors were significant. College students may be quite capable of performing moderate and vigorous exercise. Thus, task self-efficacy might not be predictive and relevant in this context. The current finding also seems to indicate that one's confidence in self-regulatory abilities to effectively schedule exercise is more strongly associated with self-reported exercise behavior than simply confidence in one's exercise task capability. This result supports the idea of considering different types of efficacy beliefs in predicting exercise behavior. Several previous studies demonstrated different influences of task and scheduling self-efficacy beliefs on exercise behavior (Rodgers & Sullivan, 2001; Rodgers, Hall, Blanchard, McAuley, & Munroe, 2002) . For example, Rodgers and colleagues (2002) showed that task self-efficacy exerted a causal effect on behavioral intention, but there was 0.001, respectively) with interval estimates of 0.05-0.20 and 0.14-0.27, and since zero was not contained in each 95% CIs. The significance of the direct and indirect effects of feelings of physical energy on moderate and vigorous exercise behaviors in the hypothesized model (Figure 1 ) further supports partial mediation by scheduling self-efficacy beliefs.
Discussion
This study used a path analysis approach to examine the relationships among feelings of physical and mental energy, task and scheduling self-efficacy beliefs, and participation in moderate and vigorous exercise among college students. In addition, the potential mediating effect of task and scheduling self-efficacy beliefs on the relationship between feelings of energy and exercise participation was also examined. It was hypothesized that feelings of energy would predict exercise-related self-efficacy beliefs and exercise behaviors and that exercise-related self-efficacy beliefs would mediate the relationship between feelings of energy and exercise behavior. Using 368 apparently healthy full-time undergraduate students, the path analysis showed that the hypothesized model was a good fit to the data. The path model revealed that (a) feelings of physical energy had significant direct effects on both task and scheduling selfefficacy beliefs as well as moderate and vigorous exercise behaviors, (b) scheduling self-efficacy had significant direct effects on exercise behaviors, and (c) feelings of physical energy had indirect effects on exercise behaviors operating through scheduling self-efficacy. Bandura (1997) posited that enhancing physical and affective states can improve efficacy beliefs. In this study, feelings of physical energy significantly predicted both task and scheduling self-efficacy beliefs. That is, people who reported greater feelings of physical energy were more efficacious in their ability to schedule and engage in regular exercise participation. This finding is in accordance with the results of previous research studies indicating that more positive affective states predicted greater perceptions of exercise-related self-efficacy (Robbins, Pis, Pender, & Kazanis, 2004; Treasure & Newbery, 1998) . These findings theoretically support Bandura's contention in self-efficacy theory that physiological and affective responses can serve as primary sources of efficacy information (Bandura, 1997) .
This study measured feelings of physical and mental energy separately and demonstrated differing relationships between these distinct feelings of energy and self-efficacy beliefs. That is, the direct effects of feelings of physical energy on self-efficacy beliefs were significant, whereas feelings of mental energy did not have any significant effects on self-efficacy beliefs. The reason for the absence of direct effects between feelings of mental energy and self-efficacy beliefs is unclear. It is possible that feelings of mental energy may not be an important predictor of self-efficacy beliefs for exercise behaviors. It is also possible that the rating scale used in assessing a respondent's no effect on exercise behavior. Scheduling self-efficacy in their study, however, significantly predicted exercise behavior but did not predict behavioral intention. Schwarzer and Renner (2000) also demonstrated similar effects, suggesting that action self-efficacy (for the initiation of a behavior) and coping self-efficacy (for the maintenance of a behavior) were related to a motivation phase (resulting in a behavioral intention) and a volition phase (resulting in the self-regulation of the behavior), respectively. Scheduling self-efficacy has been posited as a specific subtype of self-regulatory or coping self-efficacy (Rodgers & Sullivan, 2001 ). Taken collectively, basic skill self-efficacy may be related only to initial intentions regarding exercise behavior, whereas self-regulatory or coping self-efficacy may be more strongly related to actual behavior. In light of these findings, it seems reasonable to propose that task self-efficacy and scheduling self-efficacy play different roles in predicting exercise behaviors.
In the current study, levels of physical activity at two intensities (moderate and vigorous exercise) were examined to capture a broad range of exercises in which participants were likely to engage during their leisure time. Accordingly, exercise-related self-efficacy beliefs were also examined, specifically addressing these two exercise intensities based on Bandura's (1997) proposition that self-efficacy is inherently task specific (i.e., task self-efficacy for moderate exercise, task self-efficacy for vigorous exercise, scheduling self-efficacy for moderate exercise, and scheduling self-efficacy for vigorous exercise). Addressing this specificity in the measurement of self-efficacy is important for enhancing predictive validity. For example, a previous study reported that coping self-efficacy was not directly related to vigorous physical activity behaviors (Gyurcsik, Bray, & Brittain, 2004) , which is inconsistent with the findings of the current study as well as other research (Rodger & Sullivan, 2001; Rodgers et al., 2002 , Schwarzer & Renner, 2000 . This inconsistency might be attributable to several factors, including differences in measurement approaches. In the research by Gyurcsik and colleagues, the outcome variable (i.e., vigorous physical activity) was measured using only vigorous physical activity, and the questionnaire that measured coping self-efficacy in that study did not specifically address the intensity of the exercises in question. Therefore, it is important to note that, consistent with Bandura's (1997) contention, self-efficacy should be measured in a situation-or task-specific manner.
This study also examined whether task and scheduling self-efficacy beliefs act as a mediator of the relationship between feelings of energy and exercise behaviors. As indicated in the results, it suggests that although individuals who feel abundant physical energy may engage in exercise behaviors, their efficacy beliefs in scheduling regular exercises are a more potent influence on their exercise participation than their degree of energy. These findings are important because they emphasize the importance of self-regulatory or coping self-efficacy in the area of exercise adherence. For example, these results suggest that an intervention targeted to provide strategies that help students develop stronger scheduling self-efficacy (i.e., self-regulatory or coping self-efficacy) for overcoming barriers and fitting exercise into their busy schedules may be more effective in promoting exercise participation than an approach emphasizing the development of task self-efficacy. It is also important to recognize that Bandura (1997) suggests the potential for reciprocally deterministic relationships between one's interpretation of physical and affective states and self-efficacy. Thus, while the current study examined the extent to which feelings of energy predicted exercise-related self-efficacy, it is possible that elevations in self-efficacy may, in turn, facilitate greater feelings of energy. In light of the present findings and the conceptual predictions of social cognitive theory, future research examining this reciprocal relationship is warranted.
While the results of the current study offer insights into the relationship between feelings of energy, exerciserelated self-efficacy beliefs, and exercise behaviors, the current study contains some important limitations. First of all, the direct and indirect relationships among variables found in the current study are based on self-efficacy theory, and the hypothesized model provided a good fit to the data. However, previous research suggests that additional categorical affective responses might influence the relationship between self-efficacy and involvement in physical activities, such as ratings of enjoyment (Hu, Motl, McAuley, & Konopack, 2007; Motl, Dishman, Ward, Saunders, Dowda, Felton, et al., 2005) and positive engagement (Focht, Knapp, Gavin, Raedeke, & Hickner, 2007) . Future studies that investigate other potential variables are necessary for delineating the mediating effect of self-efficacy in the relationship between an individual's affective state and level of exercise behavior.
It is also important to clarify that the intensity of feelings of energy and one's appraisal of that energy level are not conceptually isomorphic. The scale used for assessing feelings of energy in the current study captures the level or intensity of these feelings, not one's interpretation of that perceived amount of energy. Hence, the present findings do not directly address one's appraisal or interpretation of the feelings of energy, which theoretically are hypothesized to be the most integral determinant of the extent to which physiological and affective responses may influence the formation of self-efficacy judgments. Nonetheless, the present findings do demonstrate that perceived levels of energy are related to exercise-related self-efficacy and indirectly influence exercise behaviors through scheduling selfefficacy beliefs. Therefore, in spite of the limitation of not directly assessing one's interpretation of their level of energy, the present findings extend current knowledge of the relationship of energy, self-efficacy, and exercise. Future studies that explore the relationships of both the intensity of feelings of energy and one's appraisal of those feelings with self-efficacy beliefs could yield even more meaningful advances in the extent to which affective responses may shape the formation of exerciserelated self-efficacy beliefs.
Another limitation of the current study is that participants in this study were ethnically homogeneous. For example, in this study, approximately 75% of the total participants were Caucasian. Therefore, replication of the findings in more diverse sample groups is necessary for determining the extent to which the results of the current study are representative of the young adult population. In addition, this study did not test the effects of variables (e.g., body weight) that could moderate the relationships in study variables. For example, nearly half of the participants in this study would be classified as overweight based on a body mass index (BMI). Evidence suggests that overweight individuals report less favorable affective responses to acute exercise (Ekkekakis & Lind, 2006) . Although Ekkekakis and Lind focused on global ratings of pleasure-displeasure while this study focused on discrete, categorical feelings of energy, their study clearly showed different patterns of affective responses to acute exercises when comparing normal-weight and overweight participants. Although the extent to which body weight would influence an individual's affective state and, subsequently, exercise-related self-efficacy beliefs and exercise involvement might be an important consideration in future studies, it is beyond the scope of the study.
It should be noted that the hypothesized model in this study was tested within a cross-sectional design and that such data do not permit assumptions about causality to be made between the variables. Consequently, subsequent studies incorporating longitudinal assessment of changes in feelings of energy, self-efficacy, and exercise behavior would provide stronger support for the temporal sequencing necessary for evaluating the directionality of the proposed relationships (i.e., that feelings of energy predict exercise-related self-efficacy, which subsequently predicts exercise involvement) and begin to possibly delineate whether these associations could represent causal relationships. In addition, data collection relied on mailed and self-reported measures. Therefore, the environment in which the participants completed the survey was not supervised, and the participants could complete the survey at a time and location of their convenience. A more refined measurement of variables, such as a diary or an objective measure of physical activity, is recommended in future studies.
In addition, this study was conducted between March and May, and the early spring season in the Midwest may have had an effect on lowering participants' activity rates. Previous research showed that seasonal characteristics might have an effect on levels of leisure-time physical activity (Matthews et al., 2001) , where higher rates of physical activity are shown in the warmer months. Although the design of this study precluded using the season as a predictor, data in this study were obtained in a single location, which means that all participants were under the same seasonal effects.
While there are such limitations, this study enhances understanding of the link between feelings of energy, self-efficacy, and exercise behavior and suggests potentially useful directions for future studies. For example, improving feelings of physical energy may be an important factor that should be taken into account in future intervention studies. Findings of this research support the view that improved feelings of physical energy may result from exercise involvement. They also suggest that increased feelings of energy may lead to increased exercise participation. Ultimately, it is possible that each of these factors reciprocally influences the other, creating upward spirals of increased feelings of energy and exercise participation, a notion that would also be consistent with the reciprocal determinism outlined in Bandura's social cognitive theory (1997) .
The positive relationship between feelings of energy and consistent exercise has been reported in previous studies (O'Connor & Puetz, 2005; Puetz, O'Connor & Dishman, 2006) . In particular, the practice of yoga or tai chi has been shown to be related to improvement in mental health and emotional well-being (Taylor-Piliae, Haskell, Waters, & Froelicher, 2006; Wood, 1993) . Maddux (1995) noted that people feel more efficacious when they are emotionally calm. It is possible that participation in a yoga or tai chi program may help individuals to remain emotionally calm and improve their affective state. Their feelings of increased energy may subsequently result in an increase in their efficacy beliefs and, ultimately, an increase in the same or other exercise behaviors. These increases in efficacy beliefs and exercise behaviors may in turn improve their mental health and emotional well-being. This reciprocal relationship is consistent with Bandura's (1997) contention.
In conclusion, this study showed the potential effect of feelings of energy on exercise-related self-efficacy and exercise behavior. Participants who had more positive feelings of physical energy tended to be more efficacious in exercise involvement. Participants who had feelings of abundant energy also seemed to engage in more exercise behaviors, and the relationship between energy level and physical activity was strengthened when they were efficacious in coping with barriers for effectively scheduling regular exercises. This result is an important consideration for future research. Future research further examining the potential relationships between self-efficacy, feelings of energy, and exercise participation is warranted.
